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The magnetic field work of the United States Coast and Geo- 
detic Survey in the United States and outlying territory under 
their jurisdiction is performed by regularly equipped magnetic 
parties in charge of magnetic observers, and as incidental work by 
survey parties engaged in geodetic, topographic, hydrographic, or 
other surveying duties. The regular magnetic parties are-supplied 
with a complete magnetic outfit consisting of a theodolite mag- 
netometer, dip circle, pocket chronometer, small accessories, and a 
nonmagnetic observing tent. General survey parties, especially 
when workin;y in remote regions, such as Alaska or the Philippines, 
are usually furnished with a compass declinometer or other instru- 
ment for determining the magnetic.declination in connection with 
their triangulation or other work, where the azimuths of lines are 
already known. 'In this way it has been possible to ascertain the 
ß 
magnetic declination at many places at nominal cost and in ad- 
vance of the general magnetic survey. 
Experienc e with other types of compass declinometer and with 
dip circle compass ittachments has shown that acceptable results 
for magnetic declination are readily obtainable with the pivot 
suspension needle. The older type of compass declinometer with 
prism for reading the needle's position and invertible needle for 
elimination of magnetic axis error, was liable to have a more or 
less variable index. correction depending partly upon the position 
of the reading prism. Inversion of the needle for elimination of the 
effect of the laek of coincidence of geometric and magnetic axis 
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now seems unnecessary with an appropriately designed needle. 
In such a needle it is believed that its magnetic axis will rema.in 
practically unchanged between successive standardizations, or the 
change may be assumed as uniform unless due to accident. 
In supplying the need for additional compass declinometers it 
was desired to eliminate or minimize the objectionable features of 
the older type of instrument. The present type of instrument was 
constructed in the instrument shop of the' Coast and Geodetic 
Survey from designs prepared by Mr. E.G. Fischer, Chief of the 
Instrument Division. 
Figure ! shows the general appearance of the instrument 
mounted on its tripod ready for use. It is essentially a compass 
needle enclosed in a rectangular needle box with peep sights, 
which is rigidly mounted on a graduated horizontal circle. The 
needle lifter and some of the other details are novel and have 
been worked out with great care. The base rests on three leveling 
screws and has double centres of brass. The horizontal circle, 
which is 152.4 ram. in diameter, is read by two verniers to single 
minutes {•,f arc. The needle is mounted in a rectangular box the 
inside dimensions of which are !64 ram. long, 31.5 mm. wide, and 
17 mm. deep. This box is sect!red to the cover plate of the hori- 
zontal circle. At each end of the box is a graduated arc (are 
graduated to 10 minutes), about 10 ø in extent on each side of the 
zero in the middle. Vertical peep sights, 40 mm. high, are attached 
to the ends of the box so that the zeros of the graduations, the 
needle pivot and the peep slits are in the same vertical plane. 
The top edge of the needle is straight, its ends and the apex of the 
agate cup suspension being in a straight line. The needle lifter is 
of special design and direct acting, and so arranged that the instru- 
ment can not be packed in its packing case without first lifting the 
needle off its suspension pivot. When the needle is raised off the 
pivot it is held firmly in place between the lifter and a fiat brass 
spring in the top of the needle box, as shown in Figure 2. The 
needle and horizontal circle readings are made with the aid of three 
reading microscopes as seen in Figure 1. The instrument is leveled 
by means of an adjustable circular level mounted on the cover plate 
of the horizontal circle. 
The needle is 148.5 ram. long and is made of "magnet steel;" 
the dimensions of its cross-section are 0.6 ram. by 3.5 mm. The 
width of the peep-sight slits is 0.5 mm., and that of the holes is 
5.0 mm. 
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FIG. 1. Declinometer ready for use. 
Fxo. 2. View of needle box and needle lifter. 
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The whole instrument is compactly built, the height of the 
needle above the tripod head being only about 80 mm. The weight 
of the instrument and its packing case is 5.0 kilograms, and of the 
tripod about 3.5 kilograms. 
Before being tested in the field the instrument was compared 
with the Cheltenham magnetic observatory standard declinometer 
in order to ascertain its index error, if any. In the course of these 
experiments it was found that the slits in the peep-sights, which 
were originally only 0.25 mm. in width, were too narrow and did 
not permit sufficient illumination for pointing on distant reference 
marks. The slits were subsequently widened to 0.5 mm., which 
has been found satisfactory. 
In the comparisons at Cheltenham, observations with the instru- 
ment were made with the north end of the needle over six different 
parts of the horizontal circle, these being distributed at about equal 
intervals (about every 60 degrees). This was done in order to 
have an additional test, under actual working conditions, for the 
existence of magnetic properties in the instrument. The materials 
from which the instrument was constructed were all tested, with a 
specially designed and mounted needle, before being used, and the 
results of the comparisons at Cheltenham confirmed the results 
of these material tests. 
Table I, on page 113, contains the results of the comparison 
observations at Cheltenham, before and after the peep-sight slits 
were widened, and after the instrument had been used at magneto- 
meter stations in the field. 
From Table ! it seems that the widening of the peep-sight 
slits had the effect of decreasing the index correction, the cor- 
rection now being about -t-2.'0 for west declination. The weighted 
mean correction (+2.t6) obtained from the twelve field stations 
by comparison with a field magnetometer, is somewhat larger 
(0.'6) than the correction obtained from the observatory compar- 
isons, but the difference is well within the probable error of observa- 
tion. The results of the observatory comparisons in various posi- 
tions of the needle with reference to the horizontal circle shows 
that the material of which the instrument is constructed is free 
from magnetic impurities. 
When using this instrument in the field at the stations given in 
Table I it was found that the needle required rather too frequent 
rebalancing to overcome the changes of magnetic dip at the dif- 
ferent stations occupied. To remedy this inconvenience the point 
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of suspension (agate cup) has since been raised, likewise the ends 
of the needle have been slightly bent upwards to bring them in 
line with the suspension point. 
Figure 3 is a general view of the mounting of the needle and 
reading microscope used in testing the materials entering into the 
TABLE I.wResults of Comparison Observations with Compass 
Declinometer No. 2. 
Station Date Magnet- 
ometer 
CI• mp' 
ec. 
No. 2 
Cor- 
recI 
tion 
Me•.n 
(w'ght'd) Observer 
1911 I ø 
Cheltenham, Md. •p . 27 5 
.... ' al 31 
Greenville, C. 0 
Laurens, S.C. 1510 
Abbeville, S.C. 1810 
Lexington, S.C. 30[0 
Chester, S.C. •pr. 5[2 
Chesterfield, S. C, •1 Bis opville, S.C  1 0 
Fl%?ce, S:, C. 1810 
.... 2311 
Dillon, S.C. 2511 
St. Matthews, S.C. •ay 210 
Chelt•sham, •,d. u• 415 
J .E. Burbank 
+3.6• 
J. E. Burbank 
+2.1! 
O. H. Gaarden 
+2.6 
$. G. Towns- 
bend. Jr. 
|+1.8 
(a) Before slits in peep-sights were widened. 
(b) After slits in peep-sights were widened. 
construction of Compass Declinomet, er No. 2. This testing ap- 
paratus consists of a long magnetic needle mounted in a wooden 
casing upon a pivot. The needle is made of "magnet steel," and 
is 201.4 mm. in length with a cross-section of 0.3 mm. by 3.2 mm. 
The wooden casing is mounted on a metal (brass) base provided 
with three foot screws. On top of the case is mounted a reading 
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microscope containing a graduated glass scale to facilitate the 
noting of the motion of the needle when tests are being made. 
The inside dimensions of the xvooden case are 206 mm. in length 
with a cross-section of 8.0 mm. by 3.5 min. About 10 mm. at each 
end of the needle casing is made of very thin material to enable 
Fro. 3. Apparatus for testing for magnetic impurities. 
the test piece to be brought as close as possible to the needle. 
The test piece can be brought within about 1.5 mm. of the needle 
by bringing the needle ends to rest slightly to one side of their 
central position in the needle case. A lifter is provided for raising 
the needle off its pivot when not in use. 
United States Coast and Geodetic Survey, 
Washington, D.C. 
